Effect of a diabetic state on myometrial ultrastructure and isolated uterine contractions in the rat.
Alterations in rat myometrial ultrastructure and in vivo uterine contractile responses to oxytocin were examined in estradiol-treated (40 micrograms/kg) euglycemic and streptozotocin-induced (85 mg/kg) diabetic rats. Myometrial morphology was examined 18, 24, and 36 hr after estradiol administration. At the time points examined, nuclei of myometrial cells from euglycemic and diabetic rats were pleomorphic and contained large areas of heterochromatin dispersed throughout the nuclei. Mitochondria were round to oval in shape and contained a dense matrix with cristae that extended across the mitochondria. Myofilaments were found in both euglycemic and diabetic cells but the relative number of myofilaments in diabetic cells appeared to be less than the number found in myometrial cells removed from euglycemic animals. The number of free cytoplasmic ribosomes in diabetic cells also appeared to be less than those found in euglycemic cells. In order to determine if apparent differences in the number of myofilament found in diabetic myometrial cells could be correlated with changes in uterine contractile responses to hormones, oxytocin dose-response curves (10(-8) to 10(-5) M) were examined in isolated uteri removed from saline-injected and estradiol-injected (24-hr pretreatments) euglycemic and diabetic rats. The maximal contractile responses (milligrams tension developed per milligrams tissue) in saline-injected euglycemic and diabetic rats were 49 +/- 5 and 36 +/- 4, respectively, while maximal contractile responses in estradiol-injected euglycemic and diabetic rats were 68 +/- 7 and 45 +/- 5, respectively. Maximal contractile responses induced by oxytocin in estradiol-treated diabetic uteri were significantly smaller than the contractile responses measured in euglycemic estradiol-treated uteri. This study demonstrates that estradiol-induced changes in both myometrial cell morphology and in vitro uterine contractile responses to oxytocin are altered in diabetic rats.